Molecular detection of Puccinia horiana Henn. the causal agent of Chrysanthemum white rust.
Chrysanthemum white rust is one of the most important foliar diseases of pot chrysanthemum and is a quarantine pathogen in many countries. Under conducive environmental conditions, it has the potential to completely destroy susceptible cultivars. This is mainly avoided through frequent preventive fungicide applications. As part of a research program to develop a disease warning system, a molecular detection method was developed. To determine the nucleotide sequence of the nuclear rDNA-ITS (internal transcribed spacer) region of P. horiana, 56 isolates were collected between 2003 and 2006 from diseased commercial chrysanthemum plants from different national and international geographical areas. DNA was isolated from the basidiospores or teliospores from several isolates and the rDNA-ITS region was cloned and sequenced. Based on the limited variability in rDNA-ITS sequence between these isolates, several primer pairs were designed and tested for detection through conventional and real-time PCR. Specificity of detection was cross-checked against a variety of other fungi (saprophytes and other rusts) that may occur in the same environment, and against DNA of healthy chrysanthemum leaves. Using the best primers, the PCR-based methods successfully detected all the P. horiana isolates tested, while no signal was observed with other rust species up to 1 ng non target genomic DNA template. The limit of detection of P. horiana DNA in conventional, nested and real-time PCR was 10 pg, 10 fg and 10 fg, respectively. The DNA extraction method and PCR template concentration were optimized to maximize the recoverability of the pathogen from infected plant tissue. Using the optimized real-time PCR method, the pathogen could be detected in washed plant tissue, 9 hours after inoculation. Hence, this method allows detection of the P. horiana in any part of its latent stage and will also serve as a tool for studying the biology and epidemiology of the pathogen.